Comparison of heat shock protein 70 kDa and 18S rDNA genes for molecular detection and phylogenetic analysis of Babesia vogeli from whole blood of naturally infected dogs.
A total of 300 blood samples of domiciliated dogs in rural and urban areas of southeast Rio de Janeiro State, Brazil, were used to compare the 18S ribosomal DNA region (18S rDNA) and the heat shock protein 70 kDa (hsp70) gene for molecular detection of Babesia vogeli and to perform a phylogenetic study comparing the two genes for B. vogeli classification. Using conventional polymerase chain reaction (cPCR) of 18S rDNA and hsp70 sequences, we were able to detect B. vogeli with the same sensitivity (96.15%) and specificity (99.63%). However, sequencing revealed one false positive (Rangelia sp.) for 18S rDNA that was not detected by hsp70. This is the first report of an organism closely related to the Rangelia vitalii parasite of dogs in Brazil. In the hsp70-cPCR and hsp70-qPCR comparison, 15.66% of samples were considered positive by quantitative (q)PCR, significantly more than was detected by cPCR (8.66%). In addition to the high conservation of the 18S rDNA, phylogenetic analysis showed that the hsp70 gene can be used to describe phylogenetic relationships between canine piroplasmids with more accuracy than 18S rDNA. According to these findings, the qPCR method has greater sensitivity than cPCR for detection of B. vogeli in naturally infected dogs. The hsp70-qPCR detection limit was 10 copies, with an efficiency of 100.30% and a determination coefficient (R2) of 0.998. The development of this qPCR method provides a highly sensitive approach for B. vogeli molecular detection and a tool that is capable of quantifying parasitemia levels in whole blood samples from dogs. The primers and probes were designed to be specific for B. vogeli, though analytical specificity of the assay has not been tested in vitro with DNA of certain Babesia species that infect dogs. The hsp70 gene is a precise molecular marker for Babesia phylogeny, especially species that infect dogs.